The levels of endoplasmic reticulum proteins and ATP affect folding and secretion of selective proteins.
Proteins transiting the endoplasmic reticulum (ER) interact with a number of lumenal proteins, such as the glucose regulated proteins (GRPs), that either facilitate or prohibit protein folding and transport out of the ER compartment. We compared the relative amounts of mRNA encoding lumenal ER proteins in cells that secrete high levels of protein to those that do not secrete significant levels of protein. One of these proteins, GRP78, is thought to act as a chaperone to assist protein folding. We evaluated the effect of altered GRP78 expression on the secretion efficiency of heterologous proteins expressed in CHO cells. The secretion efficiency of proteins detected in significant association with GRP78 was reduced when GRP78 levels were overexpressed and improved when GRP78 levels were reduced. The results suggest that GRP78 does not act in a positive manner to promote protein folding and/or secretion. In addition, proteins that interact with GRP78 displayed a unique high requirement for intracellular ATP for secretion. Expression of firefly luciferase in the lumen of the ER detected ATP in the ER lumen of intact cells as monitored by light emission. Since luciferase light emission is proportional to ATP concentration, the amount of light emission may provide an approach to study the effect of altered ER intralumenal ATP on protein folding and secretion.